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INTRODUCTION
Aging is a global phenomenon [1] . It is one of the main health challenges in most countries worldwoide, including Poland. In 2014, the number of people aged 80 and over was 774 thousand which accounted for 2% of the total population, while in 2017 it already amounted to over 1.6 million (4.3% of the entire Polish population) [2] . Worldwide, the number of 'oldest-old' persons is growing faster than the total number of older people. Prognoses indicate that from 2017-2050 their number will have more than tripled, from 137 to 425 million [3] . The prevalence of health problems increases with age [4] and leads to a rise in the costs of medical, social and long-term care [5] . Therefore, health trends and the analysis of factors affecting the health, functioning and disability, as well as quality of life of people in the oldest age group, are particularly important when planning tasks for health care and social services and estimating the costs of this support.
Health care should concentrate on maintaining the ability to perform everyday activities and a higher level of QoL [6] .
The oldest-old are characterized by a high rate of occurrence of chronic diseases and physical disability, which influence their QoL [7] . In the elderly, the risk and incidence of cognitive impairment also increases [8] . Changes occurring in the health of the population proceed in the following way: risk factors -diseases -loss of function -disability and decline in QoL -death [9] . Disability is not only a health problem, it is a complex phenomenon showing the interaction between many factors related to a human being, as well as independent factors of the living environment and represents a close relationship with the QoL [10] .
The above issues are particularly important due to the fact that data analysis from the World Health Surveys has shown that in countries such as the USA, UK, the Netherlands, Sweden and Switzerland an increase in functional limitations mainly occurs in people over 70 [11] . Older age also reduces the likelihood of recovery from disability [12] . A prospective cohort study of the elderly population in Rotterdam showed that over 6 years 18% of the population recovered from mild disability, whereas over 30% of the described group became seriously disabled and another 30% died [13] . Lower QoL and higher level of disability was indicated in people with chronic diseases such as diabetes, arthritis and hypertension [14] [15] [16] . Stroke and psychological problems increased the risk of disability by about 18 times [17] . Furthermore, according
to the Global Burden of Disease Report, the highest level of disability occurred in people with eye disease, hearing loss, heart disease and musculoskeletal diseases [18] .
There is a small number of studies with regard to factors affecting the incidence of disability among people aged 80 and over. Data coming from highly developed countries indicates differences in the incidence of disability between men and women [11, 19] . They are determined not only by biological determinants, but they are also dependent on modifiable psychosocial factors and lifestyle [20] . According to data from the Central Statistical Office in Poland, the incidence of chronic diseases increases with the ageing of the population [2] .
OBJECTIVES
The aim of the study is to assess the level of disability and QoL and selected factors affecting them in a randomly selected population of men and women aged 80 and over living in south-eastern Poland. The following research hypothesis was formulated: older women are characterized by a higher level of disability than men and a comparable assessment of QoL. The most important factors increasing the level of disability and lowering QoL in both genders are older age, loneliness, lower education, a higher number of chronic diseases, low level of physical and social activity, higher pain intensity and the occurrence of environmental barriers.
MATERIALS AND METHOD
Study design. This is a cross-sectional study conducted on a representative population of the 'oldest-old' people living in south-eastern Poland.
Setting and procedures. The study was carried out using the Random Route method among people aged 80 and over living in the Podkarpackie Voivodeship region of south-eastern Poland [21] . The researched persons were selected by multi-stage cluster sampling. The first clusters were selected according to the region of residence and size of town. Individual clusters and successively individual households were then randomly selected. The Podkarpackie Voivodeship region was divided into 4 sub-regions [22] , with large, medium and small towns and villages drawn in each area. In each of the randomly selected towns and villages, the starting address was drawn. The interviewer began the survey from the drawn address -the starting place. The next address was drawn according to the rule of moving to the right from the first address. The next address was an address 3 numbers away, until the estimated number of interviews was obtained. The draw was performed using the SPSS programme.
Participants.
The study was carried out in a group of 498 people aged 80 and over livinga in community in Sub-Carpathian region of south-eastern Poland. Inclusion parameters for participation in the study group were: age 80 and over, normal cognitive status Abbreviated Mental Test Score (AMTS) > 6 points), and informed consent for participation in the study. Exclusion criteria were: age below 80, cognitive impairment (AMTS ≤ 6 points), lack of informed consent to participate in the study, and being under institutional care.
The Podkarpackie Voivodeship region is inhabited by 89.4 thousand people aged 80 and over [23] . Calculation of the sample size was based on the following assumptions: 95% (0.95) confidence level, fraction size meeting the inclusion criteria equals 0.5, maximal estimation error of 5%. It was assumed that the total planned number of surveyed people should be n = 500. After checking the completeness of the collected data, 498 people were included in the analysis.
Variables. The study was conducted using a direct interview carried out with the Pen and Paper Interview method from March 2018 to September 2018, carried out by properly prepared and trained interviewers in the place of residence of the respondents.
Collected information concerning age, gender, height and body mass (providing BMI calculations), place of residence, education, marital status, physical activity causing panting, sweating, slight fatigue (e.g. household chores, gardening, brisk walking, sport) at least 30 minutes a day, for a total of at least 150 minutes per week. Physical exercises performed to strengthen muscles and improve physical performance and endurance, social activity, possibility to use the assistance of other persons, and adaptation of living environment to the needs of everyday functioning. Older people were asked about diseases diagnosed by a physician and compliant with ICD-10.
In order to assess the level of disability, the full version of the WHODAS 2.0 (36-point questionnaire) was used. Considering its unique feature that distinguish WHODAS 2.0 from other instruments for measuring disability, it is worth mentioning its direct relationship with the International Classification of Functioning, Disability and Health (ICF). By using this tool in the study, it was possible to assess general disability and disability in 6 areas: Cognition (D1), Mobility (D2), Self-care (D3), Getting along (D4), Life activitieshousehold (D5.1), Participation (D6). As for Life activitieswork / school (D5.2), were not analysed in this study owing to the age of the participants, i.e. people aged 80 and over. Respondents answered each question using a scale of 1-5, where 1 = no difficulty, and 5 = complete difficulty in the field of the afore-mentioned areas. The obtained results were converted on a scale from 0 -100 [24] . The results regarding the level of disability for the whole community can be displayed on a qualitative scale according to ICF, where the range from 0 -4% (no disability), 5 -24% (mild disability), 25 -49% (moderate disability), 50 -95% (severe disability), while 96 -100% (extreme disability) [25] . The questionnaire had previously been qualified in groups of seniors in Poland, achieving very high psychometric scores [26] .
The quality of life was assessed using the WHOQOL-BREF questionnaire, a general instrument of QOL and comprises 26 questions, 2 of which measure the general health. The WHOQOL-BREF examines the QoL in 4 domains: Physical, Psychological, Social relations and Environmental. Respondents answered each question using a scale of 1 -5. The obtained results were converted on a scale from 0 -100, where 0 = the worst QoL and 100 = the best QoL [27] .
Ethics approval. The study was approved by the Bioethical Commission of the University of Rzeszow (Resolution
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No. 4/3/2017). All participants were familiarized with the purpose and principles of the study and informed about the possibility of withdrawing from the study at any stage of the interview. Before starting the interview, the subjects signed their informed consent to participate in the study.
Statistical methods. The collected data were analysed using TIBCO Software Inc. (2017) Statistica (data analysis software system), version 13. For the initial analysis of the data, descriptive statistic measures were used. The normality of distributed variables was examined by the Shapiro-Wilk test. In order to compare the occurrence of differences in the shaping of individual variables among men and women, the following tests were used: Mann-Whitney U test, chi-square test of independence and t-test for 2 components of the structure. In order to assess the impact of chronic diseases on disability and QoL in the study groups, the following tests were used: the Mann-Whitney U test, Student's t-test for independent samples and t-test with independent variance estimation (Welch). The models of linear regression were used to assess the combined effect of factors on the level of disability and the QoL, both in the whole population and separately among men and women. The level of statistical significance was set at p<0.05.
RESULTS
Characteristics of participants.
The study involved 498 people aged 80 and over, 152 men and 346 women. The average age of the studied group was 82.66 years (SD = 3.44). The researched men did not differ significantly from the women in terms of place of residence, education, BMI, physical activity, and adjusting the place of residence to everyday functioning. Men more often declared being married or living with a partner, and women the membership of social organizations. They also claimed more often the possibility of using other people's help in performing their daily activities. The prevalence of chronic diseases was very high (an average of 5.71 diseases per one person). The prevalence rate varied regarding women and men: for women, the average number of chronic diseases was higher (6.03) and significantly more often suffered from hypertension, osteoporosis, osteoarthritis of the joints and spine, spinal pain syndrome, rheumatic disease, urinary incontinence, migraine than men. In men, cancer and depression were found significantly more often than in women. The general average level of disability in the study population was 37.41 (SD = 17.14), with women having a higher level of general disability than men. Severe disability was found in the domains mobility (52.07; SD = 29.44) and life activities -home duties (51.99; SD = 31.92). Women were characterized by a significantly higher level of general disability than men (38.94 vs. 33.94). A significantly higher level of disability in women was found in terms of mobility, life activity and participation in social life. The general level of QoL was at an average level (62.53; SD = 13.61) and was not differentiated between the genders. In women, there was a relevantly lower QoL in the domain of social relationship.
Socio-demographic data, the level of disability and QoL, as well as the prevalence rate of chronic diseases are presented in Table 1 . 
Impact of chronic conditions on disability and QoL. The highest average general level of disability was found in people with depression (45.37). Among people with coronary heart disease, hypertension and depression, a remarkably higher level of disability occurred in women. In the case of other chronic diseases (Tab. 2), no significant distinctions in the level of disability were found between the genders. The lowest average overall QoL was found in people with depression (54.43) . Moreover, there were significant differences in the QoL in women and men with osteoporosis and allergies, with significantly lower QoL in men. In the case of other chronic diseases (Tab. 2), no significant differences in the QoL were confirmed between the genders.
Impact of different factors on disability.
Considering the entire surveyed population, the results obtained in the linear regression model showed that higher age, lower education, loneliness, low physical activity, lower social activity, lack of possibility to use other people's help in everyday functioning, non-adaptation of external environment to the functional General trends presented in the research largely determined the level of disability in the group of women. As for the group of men only, important predictors of disability were primarily older age and a greater number of chronic diseases (Tab. 3).
Impact of different factors on QoL.
On a global level, the model of linear regression indicated that lower QoL depends on living alone, physical and social inactivity, the inability to use the help of other people, the worse adaptation of the external environment to functional needs, and with a greater number of chronic diseases. In the group of women, additional important predictor of a worse QoL was a lower level of education (Tab. 4).
DISCUSSION
The results of the study show that the factors most associated with the occurrence of disability and lower QoL among the oldest-old inhabitants of south-eastern Poland are the following: age, low education, loneliness, low physical and social activity, lack of possibility to use other people's help, non-adaptation of the external environment to functional needs, and more chronic diseases.
The analysis carried out on the patterns of disability and QoL in older people showed that the influence of the ageing processes on QoL and disability variously depended on gender, socio-cultural and spatial contexts [28] . These findings have important implications for public authorities who are increasingly burdened with the costs resulting from the rise in life expectancy in Poland. The results of the performed research are also important for the economy. Older women often provide care services for men and children, thus enabling younger family members to work professionally. In addition, younger relatives, both men and women are excluded from active professional work in favour of the care of disabled older people [29] .
This study indicates a clear tendency of increased disability with age. Earlier studies indicated that the biggest decrease in functionality declines after the age of 80 -even as much as 80% [30] . This may be due to the fact that people at an advanced age show a strong tendency to decline rapidly in function [31] . A relatively small problem, such as an influenza attack or short hospitalization, can affect the appearance of significant functional limitations, after which it is very difficult to regain health. Santosa et al. state that in the case of women the level of impairment of basic everyday activities increases with age [32] . However, there is little data available on disability and QoL using WHODAS 2.0 and WHOQOL-BREF for the over 80 age group for both genders. The average result of the WHODAS 2.0 research conducted in China was significantly lower, compared to that observed in the current analysis (by 14.61). Lower rates of disability in the same age group were also obtained in Ghana and Mexico, while higher ones were recorded in India and Russia [33] .
The differences between analyses of disability burden and lower QoL may be a reflection on the differences in the burden of chronic diseases. Obtained results in the current study confirm that disability and QoL are associated with occurring medical conditions. The results of research by Garin et al. suggest that older people with many chronic diseases require special attention due to disability burden indicators. It is important to identify groups of high risk and develop preventive and treatment strategies for elderly people with multimorbidity [34] .
The presented results show the existence of a relationship between a higher level of disability as well as a reduced QoL and the occurrence of depression across the entire study group. Depression is one of the most prevalent condition causing disability among the elderly [35] . It was also indicated that impairments in physical fitness, such as the strength of upper and lower limbs, as well as the ability to perform daily activities, are both risk factors and the consequences [36, 37] . Depression, regardless of whether it is present or had occurred in the past, is a significant risk of impairment of function in the elderly, and thus establishes an important diagnostic and therapeutic goal [38] . It is worth mentioning that higher disability and lower QoL applies to women with coronary artery disease, hypertension and depression, whereas considering, they are a group with osteoporosis and allergies. Previous studies also confirmed the relationship of disability with the occurrence of hypertension and coronary disease [39] ; therefore, elderly people with the indicated medical conditions should attend preventive programmes to avert the occurrence of disability and reduced QoL.
Chronic diseases account for almost two-thirds of deaths worldwide [40] . The current regression analysis shows that for both men and women, the level of disability increases with the number of chronic diseases. In the years 1990-2013, there was a significant increase in the coexistence of chronic diseases with age; thus, the number of years of life with disability caused by chronic disease burden increased to 31.2% worldwide [41] . The US Centers for Disease Control and Prevention suggest using cross-cutting strategies. First of all, the introduction of epidemiology and surveillance to observe trends and track progress. Secondly, they mention environmental approaches to endorse and foster healthy behaviours. Health system interventions are then noted to enhance the efficacy of medical services. Finally, they enumerate community resources linked to clinical services in order to ameliorate dealing with chronic diseases [42] .
With reference to the current study, it is necessary to mention that lower education ids another factor related to disability is. Previous studies have also indicated that physical disability in older people may be associated with lack of education [43] . Research conducted in the last few decades have confirmed that socio-economic factors (particularly the level of education) are strong predictors of disability, morbidity and mortality [44] . According to Sulander et al., people with a higher education have a much better ability to function independently, even after considering their age, chronic diseases and symptoms of depression [45] . It is therefore apparent that it is necessary to take into account the level of education (which will increase in future generations) in further investigations of relationships between socio-economic factors and disability. What is more, it is important to support the concept of Life Long Learning among older people, also after finishing work.
On the basis of the issues mentioned above, it is apparent that the increase in the burden of chronic diseases can be attributed to demographic changes and risk factors, including, for example, lack of physical or social activity. Research has shown that physical activity and physical exercise have a positive effect on reducing disability and improving the QoL of older people. In the meta-analysis, Tak et al. stated that physical activity prevents and slows down the ageing process of the population, as well as improving the QoL, reducing the incidence of disability and increasing independence [46] . Berlau et al., in considering the group of people aged over 90, did not confirm a relationship between physical activity and the prevalence of disability. The authors believed that the protective effect of physical exercise may work in a younger age, and fhat from the age of 90, exercise brings minimal benefits in preventing functional disability [47] .
Moreover, the current analysis has indicated that the lack of maintaining social contacts is an important predictor of a higher level of disability and reduced QoL, especially in the case of older women. Lack of social activity among the elderly may work as a factor affecting the occurrence of a reduced QoL and disability [48] . Due to the fact that social relations are very important for maintaining a good physical condition and QoL of the elderly, healthcare providers should increase activities in the field of health promotion. It is also necessary to implement preventive home visits and group interventions for the elderly [49] . Social organizations and caregivers of older people can optimize the participation of older people in social life [50] .
Furthermore, as indicated in the presented study, adaptation of the external environment to functional needs has a significant impact on the level of disability and QoL of people aged 80 and over. Similar results were obtained by Lienet al. [51] who stated that people reporting the presence of barriers in the social environment were characterized by a higher frequency of restrictions in the performance of everyday activities. Environmental barriers can limit mobility and cause the inactivity of older people. Limiting the frequency of leaving home is associated with the risk of depression, reduced physical and cognitive health, and an increase in mortality risk [52] . The adaptation of private and public buildings is essential to ensure that older people can live independently and safely in their own homes and community, regardless of age and capacity limitations [53] .
This study has also shown that the opportunity to use other people's help in everyday functioning has an impact on higher QoL and allows the elderly to maintain a higher level of functioning over 80 years of age. Support from family members also plays a crucial role in the everyday functioning of older people, enabling them to continue living in their own homes [54] . The opportunity to take advantage of the help of relatives is particularly important for older people who, as they get older, need to be close and relate with their families [55] . Older people who have contact and good relations with their relatives are characterized by a better emotional state and satisfaction with life [56] . An important aspect is also the support of relatives in information transferring, which enables older people to maintain contact with the changing external world [57] .
Besides, it is necessary to highlight that men were characterized by a lower overall level of disability than women. According to Oksuzyan et al., men seem to be healthier than women, but they die earlier [58] . Most articles consistently confirm the occurrence of greater disability among women in comparison with men [59] . Studies have also shown that women remain disabled for longer than men, which means that disabled women have reduced mortality compared to disabled men [60] . In contrast, men have better physical strength and fewer restrictions on performing basic everyday activities [61] .
Limitations of the study. The population structure covered by the survey corresponds to the general population in terms of age and education, but it contains more people living in the countryside in comparison to people living in the city, thus it does not exactly correspond to the demographic trend in Poland. Another limitation is linked with the exclusion of people with cognitive impairment and in institutional care, which resulted from the nature of the survey conducted in the form of an interview among people living in the community. 
CONCLUSIONS
For the above-mentioned indicators, the results of the study are important for several reasons. First of all, people aged 80 and over constitute an increasing group of the general population of Poland, and the data regarding disability in this group is limited [62] . In Poland, there is no efficient medical system adapted to the needs of the oldest-old patients, and the specificity of their medical conditions. The group examined is often excluded from clinical trials and preventive interventions [63] . Regarding the current study, the World Health Organization tool based on ICF to assess disability was used, and that an average moderate level of disability was found in the examined group of older people. The study indicates very important factors that should be considered from the point of view of both clinical and social actions in order to reduce the level of disability in this group. The presented results provide valuable information that is helpful for developing preventive strategies aimed at reducing disability and improving the QoL in the group of people aged 80 and over. Additionally, the results should also be used to design geriatric rehabilitation programmes.
The most important conclusions of the study are as follows: 1) There is a high level of disability among persons aged 80 and over (the average level can be defined as moderate). Particularly high levels of disability occur in areas such as mobility, life activity and participation; 2) older women have a significantly higher level of disability than men; 3) higher age, lower education, loneliness, low physical activity, low social activity, inability to use the help of other people in everyday functioning, maladaptation of the external surroundings to functional needs and a greater number of chronic diseases, have a significant impact on the increase in the level of older people's disability; 4) general level of QoL is at an average level and does not differentiate betweengenders, and men have a significantly lower QoL only in the domain of social relationship The lowest QoL for both genders was found in the domain of physical health; 5) it was found that life in a relationship, physical and social activity, the possibility of using the help of other people, adaptation of the external environment to functional needs, have a significant impact on the higher QoL of people over the age of 80. The QoL decreases with each subsequent chronic disease, a situation that is similar in the case of both genders. 
